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Chapter 1 

RECLAMATION AND REUSE 

1.1 PURPOSE 
The purpose of the reclamation and reuse volume is to review the information in the 
existing City of Riverside (City) Recycled Water Phase I Feasibility Study and Citywide 
Master Plan (Parsons, September 2003), present an update to the existing Master Plan 
regarding the planned recycled water pump station, and develop costs for the planned 
pump station that can be used in the overall Capital Improvement Plan (CIP) for the 
Integrated Master Plan. An order of magnitude dollar-per-acre-foot cost is also presented, 
but is only applicable to the costs (capital and Operations and Maintenance (O&M)) for the 
pump station, and not the full cost to deliver recycled water. 

1.2 CONCLUSIONS AND RECOMMENDATIONS 
• None of the information from the 2003 Master Plan is used in this volume of the 

Integrated Master Plan. This is due to the fact that the focus of the 2003 Master Plan 
was the customers and the distribution system in the City, and not the wastewater 
treatment plant facilities, which is the focus of this integrated plan. 

• A dollar-per-acre-foot cost for installation and O&M of a new recycled water pump 
station was developed for this volume of the Integrated Master Plan. This cost ranges 
from approximately $106/acre-foot in 2007 to approximately $177/acre-foot in 2025. 

1.3 BACKGROUND 
In the fall of 2003, the City of Riverside Recycled Water Phase I Feasibility Study and 
Citywide Master Plan (Parsons, September 2003) was developed. This master plan 
includes eight chapters which cover a variety of topics including regulations, recycled water 
quality and quantity, a market analysis, layouts for various Citywide reuse systems, costs, 
potential funding sources, and recommendations. City staff agreed that the 2003 report was 
fairly recent and therefore a new reuse market assessment was not undertaken. The 2003 
Master Plan is included in Appendix A for reference. 

There are currently three recycled water pump stations at the Regional Water Quality 
Control Plant (RWQCP). The main pump station is located adjacent to Chlorine Contact 
Basin (CCB) 1. This pump station supplies recycled water to the Van Buren Golf Course. It 
is also the source for on-site uses (i.e. utility water) for the RWQCP. The on-site uses are 
described in Volume 4, Chapter 11 - Plant Utilities and Support Facilities. A second pump 
station is located adjacent to CCB 3. This pump station supplies recycled water to the 
Urban Forest. The third pump station is located adjacent to the RWQCP outfall. It supplies 
water to the Toro Manufacturing Facility.  
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A new recycled water pump station is planned to be added at the end of CCB 2. This pump 
station will replace the first and second recycled water pump stations that are described 
above. The sizing of this pump station was developed using customer demand information 
provided by the City. The 2003 report was not used for demand information as the City staff 
has newer information on the expected customers. 

1.4 EXISTING MASTER PLAN REPORT CONTENT SUMMARY 
The 2003 Master Plan report covers a variety of planned projects and conditions as they 
were existing when the report was developed. However, as times change, so do conditions, 
and plans get revised. The following paragraphs describe some changed conditions to the 
2003 report along with our understanding of the information to be used in this integrated 
plan.  

Chapter 2, Recycled Water Regulations, lists some regulations and documents which have 
since been updated and revised. For example, the chapter refers to the 1992 U.S. EPA 
Guidelines for water recycling. The 2004 U.S. EPA Guidelines for Water Reuse updates the 
1992 Guidelines by incorporating information on water reuse that has been developed since 
the 1992 document was issued. The draft water recycling and groundwater recharge 
regulations referenced are also outdated and the latest versions can be found electronically 
at http://www.dhs.ca.gov/ps/ddwem/publications/waterrecycling/index.htm. The Basin Plan 
referenced is also outdated and can be found electronically at 
http://www.swrcb.ca.gov/rwqcb8/html/basin_plan.html.  

Chapter 3 of the reuse master plan summarizes the RWQCP water quality and quantity. 
These topics are being updated under other sections of this integrated plan. A process flow 
schematic is shown in the 2003 plan as Figure 3.1. This is slightly outdated as CCB 2 is 
shown on the diagram but is not in service at this time. CCB 2 is planned to be used to 
produce and store tertiary recycled water with the new planned pumps to be installed at the 
effluent end of the basin. 

Chapter 4 of the reuse master plan discusses the current uses of recycled water including 
the Van Buren Golf Course, the Urban Forest, and the Toro Manufacturing Facility. This 
chapter also discusses the allowable uses under Title 22 and the customer market survey. 
Since the 2003 Master Plan was completed, these uses have been revised considerably. 
The uses considered at this time, and planned through 2025, include the Van Buren Golf 
Course, landscaping along Van Buren Boulevard, the Toro Manufacturing Facility, a 
proposed new golf course, and on-site uses such as for process demands and the power 
plant that is adjacent to the RWQCP. The assumed demands that will be used for this 
Integrated Master Plan, for both on-site and off-site uses, are shown in Section 1.4, 
Planned Recycled Water Pump Station Demands, of this chapter of the Integrated Master 
Plan. 
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Chapter 5 discusses the Citywide recycled water system, distribution system, hydraulic 
modeling, and distribution system costs. As mentioned above, only those demands 
identified in Section 1.4 of this volume of the Integrated Master Plan are currently being 
considered. 

Chapter 6 details some options to a Phase I water recycling program and the various 
corresponding costs associated with each option. 

Chapter 7 identifies potential funding sources. The funding sources include state and State 
Revolving Fund (SRF) grants/loans, the Bureau of Reclamation, General Obligation (GO) 
bonds, revenue bonds, and Certificates of Participation (COPs). Most of the funding 
sources listed are still available for planning or construction grants and/or loans, but may 
have slight changes to their programs. These should be considered closer to the time a 
loan or grant is needed. Also, Proposition 84 was recently passed in November 2006 and 
could be considered but its intricacies are not defined as of this time. 

Chapter 8 briefly outlines the Citywide Phase I project and its implementation guidelines 
and recommendations. 

1.5 PLANNED RECYCLED WATER PUMP STATION DEMANDS 
A new recycled water pump station is planned to be constructed at the discharge end of 
CCB 2. The pump station will be used to supply the on-site and off-site demands for 
recycled water. The recycled water pump station demands and customers are summarized 
in Table 1.1. The average day demands were used to calculate the average cost per 
acre-foot while the peak hour demands were used to determine the pump size required. 
RWQCP staff supplied the customers and their corresponding demands. It is assumed that 
this is the demand to be supplied through the year 2025. 

Table 1.1 Recycled Water Pump Station Demands 
Wastewater Collection and Treatment Facilities Integrated Master Plan 
City of Riverside 

Demand Quantity 

Description 
Avg Day 

gpm 
Avg Day 
ac-ft/yr 

Peak Hr 
gpm 

Peak Hr
ac-ft/yr 

Off-Site Demand     

Van Buren Golf Course     

Landscaping Along Van Buren Blvd     

Toro Manufacturing Company     

Proposed Golf Course     

Subtotal 64 103 1,733 2,796 
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Table 1.1 Recycled Water Pump Station Demands 
Wastewater Collection and Treatment Facilities Integrated Master Plan 
City of Riverside 

Demand Quantity 

Description 
Avg Day 

gpm 
Avg Day 
ac-ft/yr 

Peak Hr 
gpm 

Peak Hr
ac-ft/yr 

On-Site Demand(1)     

On-Site Processes(2)     

Subtotal 2,610 4,211 2,750 4,437 

Total 2,674 4,314 4,483 7,232 

Notes: 
(1) Average day demand was assumed as the continuous demands provided by staff. 

Peak hour demand includes the intermittent demands. 
(2) On-site processes include belt filter press wash water, pump seal water, alum dilution, 

chlorine injectors, scum sprays, wash down hydrants (1-inch and 3-inch), power plant, 
miscellaneous, and future gravity belt thickeners wash water. 

1.5.1 Recycled Water Pump Station Design Considerations 

The recycled water pump station design assumptions are summarized in Table 1.2. It was 
requested by RWQCP staff that the design include a cover over CCB 2 to help reduce 
chlorine demand and prevent wind-born trash from entering the basin. This cover can be 
made of concrete, aluminum, or fiberglass, but concrete is assumed for this evaluation. The 
pumps are assumed to be vertical turbine pumps, with a total of three provided, two duty 
and one standby. A Variable Frequency Drive (VFD) is assumed with each pump for 
operating efficiency. It is also assumed that some minor basin modifications will be required 
to assure even flow distribution to the pumps to achieve an optimum operating 
environment. A total head was assumed which considered the elevation of the RWQCP in 
relation to the elevation of the customers at the intersection of Van Buren Street and 
Arlington Street, while also maintaining adequate pressure to ‘pop’ the customer’s sprinkler 
heads. 

Table 1.2 Recycled Water Pump Station Design Assumptions 
Wastewater Collection and Treatment Facilities Integrated Master Plan
City of Riverside 

Description Value 

Recycled Water Peak Hour Demand 4,483 gpm 

Wastewater Treatment Plant Elevation 700 feet 

Elevation at Intersection of Van Buren and Arlington 730 feet 

Total Head 120 feet 

Horsepower 200 hp total 
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Table 1.2 Recycled Water Pump Station Design Assumptions 
Wastewater Collection and Treatment Facilities Integrated Master Plan
City of Riverside 

Description Value 

Pump Type Vertical turbine 

Pump Location End of CCB 2 

No. of Pumps 3 total (2 duty and 1 standby) 

1.5.2 Recycled Water Pump Station Costs 

Costs were developed for the recycled water pump station. These costs will be used in 
Volume 10, Capital Improvement Plan and Overall Implementation Schedule. Recycled 
water pump station cost assumptions are contained in Table 1.3. Many of the cost 
assumptions are from this Integrated Master Plan, Volume 2, Chapter 4 - Basis of Cost 
Estimates. However, some costs are also from RWQCP staff.  

Table 1.3 Recycled Water Pump Station Cost Assumptions 
Wastewater Collection and Treatment Facilities Integrated Master Plan 
City of Riverside 

Description Value 
Power Cost $0.09/kW-hr 
Inflation Rate (Years 1-5) 6 percent 
Inflation Rate (after Year 5) 4 percent 
Life-Cycle Period 19 years 
Annual Labor Rate Increase 3 percent 
Annual Labor Effort 365 hrs/yr 
Labor Cost $50/hr 
Discount Rate to Annualize Cash Flows 6 percent 
Estimated Pump Station Capital Cost(1) $900,000 
Notes: 
(1) Pump Station capital cost includes three pumps (two duty and one stand by), three 

VFDs, electrical, Instrumentation/Controls (I&C), minor basin modifications, 
installation, 500 feet of 12-inch diameter pipe, and a concrete basin cover. 

Table 1.4 summarizes the total project cost for the recycled water pump station. This cost 
uses the direct cost mark-up percentages provided in Volume 2, Chapter 4 - Basis of Cost 
Estimates. The pump station capital cost is assumed to include three pumps (two duty and 
one standby) each with a VFD, electrical and I&C, minor basin modifications, installation of 
the pumps and equipment, a concrete basin cover, and 500 feet of 12-inch diameter piping. 
The added piping is assumed since the pump station is being relocated from CCB 3 to 
CCB 2. 
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Table 1.4 Recycled Water Pump Station Estimated Project Cost 
Wastewater Collection and Treatment Facilities Integrated Master Plan 
City of Riverside 

Description Value 

Total Estimated Direct Costs(1) $900,000 

Contingency @ 30% 270,000 

Subtotal 1,170,000 

General Conditions @ 10% 117,000 

Subtotal 1,287,000 

General Control Overhead/Profit @ 15% 193,050 

Subtotal 1,480,050 

Bid Market Allowance @ 15% 222,008 

Subtotal 1,702,058 

Engineering, Legal, Administrative @ 30% 510,617 

Sales Tax @ 50% of Capital Cost X 7.75% 34,875 

Total Project Cost $2,247,550 
Notes: 
(1) Assumes and ENRCCI of 8570, August 2006, LA area. Cost includes three pumps, 

VFDs, electrical, I&C, 500 feet of 12-inch diameter pipe, and basin cover and 
modifications. No building or structure is assumed. 

Table 1.5 summarizes the power costs, calculated horsepower, kilowatt-hours, and cost per 
kilowatt-hour. 

Table 1.5 Recycled Water Pump Station Power Cost 
Wastewater Collection and Treatment Facilities Integrated Master Plan 
City of Riverside 

Description Value 

Average Annual Flow 2,674 gpm (2 duty + 1 standby) 

Cost of Power $0.09/kW-Hr(1)

TDH 120 feet 

Pump Efficiency 75 percent 

HP 108(2)

kW 81(3)
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Table 1.5 Recycled Water Pump Station Power Cost 
Wastewater Collection and Treatment Facilities Integrated Master Plan 
City of Riverside 

Description Value 

kW Hrs 706,040(4)

Annual Power Cost $63,544 

Notes: 
(1) Data provided by City. 
(2) Based on formula: HP = (gpm x TDH)/(3,960 x pump efficiency). 
(3) Based on formula: kW = (HP x 0.746). 
(4) Based on formula: kW-hrs = (kW x 24 x 365). Year-round operation is assumed. 

Table 1.6 summarizes the O&M costs and the dollar-per-acre-foot cost for years 2007 
through 2025. The dollar-per-acre-foot cost developed for this Integrated Master Plan only 
includes the costs associated with the new pump station capital and O&M costs. 

February 2008 1-7 
H:\Client\Riversid_SAOW\7472A00\Rpt\Volume 07\CH01.doc 



February 2008 
1-8 

H
:\C

LIE
N

T\R
IV

E
R

S
ID

_S
A

O
W

\7472A
00\R

P
T\V

O
LU

M
E

 07\C
H

01.D
O

C 

 

 

Table 1.6 Recycled Water Pump Station Estimated Operation and Maintenance Costs 
Wastewater Collection and Treatment Facilities Integrated Master Plan 
City of Riverside 

Year Year 
Escalation 

Rate 
Exist 

O&M Cost 
New PS 

O&M Cost 

Add'l Labor Cost 
365 hrs/yr@ 

$50/hr 
Annualized

Project Cost
Total 

Annual Cost
Discount 

Annual Cost $/ac-ft 

2007 1 - $175,000 $63,544 $18,250 $201,427 $458,221 $458,221 106.22 

 2 6% $185,500 $67,356 $18,798 $201,427 $473,081 $446,303 109.66 

 3 6% $196,630 $71,398 $19,925 $201,427 $489,380 $435,547 113.44 

2010 4 6% $208,428 $75,681 $21,121 $201,427 $506,657 $425,399 117.45 

 5 6% $220,933 $80,222 $22,388 $201,427 $524,971 $415,826 121.69 

 6 4% $229,771 $83,431 $23,284 $201,427 $537,913 $401,960 124.69 

 7 4% $238,962 $86,768 $24,215 $201,427 $551,372 $388,696 127.81 

 8 4% $248,520 $90,239 $25,184 $201,427 $565,370 $376,003 131.06 

2015 9 4% $258,461 $93,849 $26,191 $201,427 $579,928 $363,854 134.43 

 10 4% $268,799 $97,603 $27,239 $201,427 $595,068 $352,220 137.94 

 11 4% $279,551 $101,507 $28,328 $201,427 $610,814 $341,075 141.59 

 12 4% $290,733 $105,567 $29,461 $201,427 $627,189 $330,395 145.39 

 13 4% $302,363 $109,790 $30,640 $201,427 $644,219 $320,157 149.33 

2020 14 4% $314,457 $114,181 $31,865 $201,427 $661,931 $310,339 153.44 

 15 4% $327,036 $118,749 $33,140 $201,427 $680,351 $300,920 157.71 

 16 4% $340,117 $123,499 $34,465 $201,427 $699,508 $291,880 162.15 

 17 4% $353,722 $128,438 $35,844 $201,427 $719,432 $283,202 166.77 

 18 4% $367,870 $133,576 $37,278 $201,427 $740,152 $274,866 171.57 
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Table 1.6 Recycled Water Pump Station Estimated Operation and Maintenance Costs 
Wastewater Collection and Treatment Facilities Integrated Master Plan 
City of Riverside 

Year Year 
Escalation 

Rate 
Exist 

O&M Cost 
New PS 

O&M Cost 

Add'l Labor Cost 
365 hrs/yr@ 

$50/hr 
Annualized

Project Cost
Total 

Annual Cost
Discount 

Annual Cost $/ac-ft 

2025 19 4% $382,585 $138,919 $38,769 $201,427 $761,701 $266,857 176.57 

       Present Value $6,783,721  

Assumptions: 
Pump Station - Project Cost: $2,247,550. 
Annual Interest Rate (assumes loan): 6 percent. 
Period: 19 years. 
Discount Rate: 6 percent. 
Flow - Average Day: 2,674 gpm. 
Flow: 4,314 afy. 
Labor Rate Increase: 3 percent per year. 
 



 

Appendix A 
CITY OF RIVERSIDE RECYCLED WATER PHASE I 

FEASIBILITY STUDY AND CITYWIDE MASTER 
PLAN (PARSONS, SEPTEMBER 2003) 
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